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(57) ABSTRACT

A mousehole apparatus having a main body configured for
holding a drill pipe or similar elongate element, includes a
carrier connected to a deck structure and having a support
region adapted for releasable supportive interaction with an
abutment element on the main body. The carrier comprises
guiding devices for the main body and movement means
operable to move the main body with respect to the carrier.

15 Claims, 4 Drawing Sheets
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1
MOUSEHOLE APPARATUS

FIELD OF THE INVENTION

The invention concerns a mousehole apparatus for holding
a drill pipe or similar elongate element and a method of
operating one or more mousehole apparatuses.

BACKGROUND OF THE INVENTION

In well drilling operations, joints of drill pipe are generally
connected one after the other to the upper end of the drill
string. Drill pipe joints are typically stored near the rig plat-
form, from where they are retrieved, one by one, and placed in
a vertical holding tube known as a “mousehole.” The mouse-
hole holds the joint in a vertical orientation, in preparation for
connection for the drill string. The mousehole is typically
positioned underneath the drill floor and has an opening in the
drill floor, near region of the drill floor where drill pipe con-
nection takes place. It is also well known to use a so-called
“powered mousehole”, which in fact is a mousehole with an
elevating bottom, allowing for adjustment of the mousehole
length (depth).

The state of the art includes U.S. Pat. No. 5,468,121, which
discloses a mousehole installed underneath rig floor. The
mousehole comprises a longitudinally oriented sleeve
depending from the rig floor. The sleeve includes an open top
end more or less flush with the rig floor, a closed bottom end,
and a wall. Arranged at the bottom end of the mousehole is an
expandable (inflatable) bladder which may be used for elevat-
ing the pipe joint in the mousehole. The mousehole disclosed
in U.S. Pat. No. 5,468,121 also comprises a carriage disposed
adjacent to the bottom end of the mousehole and which is
operatively engaged by a hoist. The hoist includes a cable
guided in a groove of a sheave mounted in the carriage. The
cable is secured at one end to an outer surface of the sleeve by
means such as a pad eye and looped through parallel slits
formed longitudinally on opposite sides in the sleeve for
engagement with the sheave. The other end of the cable is then
attached to a reel ofthe hoist in the rig floor. When it is desired
to elevate the pipe joint for raising its upper end above the rig
floor, the hoist is activated to draw in or shorten the cable and,
in turn, elevate the carriage within the mousehole.

A key factor in the design of mouseholes is of course the
length of the tubular to be handled; this dictates the overall
length of the mousehole. Mousehole lengths of 40 feet (12
meters) to 75 feet (23 meters) are common. The mousehole
extends though the drill floor and into the space underneath
the drill floor, above the cellar deck.

On a drilling rig, it is of utmost importance to have access
to the entire cellar deck area. Of particular importance is the
ability to move the overhead cranes. Such overhead are sus-
pended from underneath the drill floor structure, above the
cellar deck. State-of-the-art mouseholes, which are sus-
pended from the drill floor deck, will interfere with the opera-
tion of crane(s) in the cellar deck area. Therefore, to ensure
unimpeded crane movements above the cellar deck, the only
solution is to disconnect all utilities, connect any external
lifting device at the drill floor level, and pull them out. This is
a troublesome, time consuming and in many cases a some-
what risky operation.

The present applicant has devised and embodied this inven-
tion in order to overcome these shortcomings and to obtain
further advantages.

SUMMARY OF THE INVENTION

The invention is set forth and characterized in the main
claim, while the dependent claims describe other character-
istics of the invention.
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It is thus provided a mousehole apparatus having a main
body configured for holding a drill pipe or similar elongate
element, characterized by a carrier connected to a deck struc-
ture and having a support region adapted for releasable sup-
portive interaction with an abutment element on the main
body, and wherein the carrier further comprises guiding
devices for the main body and movement means operable to
move the main body with respect to the carrier.

In one embodiment, the movement means is connected to
the main body and is operable to move at least a portion of the
main body from one side of the carrier to the opposite side of
the carrier. The main body preferably comprises an elongate
tubular element having an interaction member connectable to
the movement means.

In one embodiment, the movement means comprises a first
winch arranged on the carrier, a cable extending from the
winch, via the interaction member and back to a second winch
or fixture on the carrier.

In one embodiment, the interaction member is connected to
a support device for the drill pipe or similar elongate element,
and the support device is movably arranged within the main
body, whereby the support device may be moved up and down
in the main body by operating the first winch and/or (option-
ally) the second winch.

The mouschole apparatus comprises a locking device
whereby the support device may be releasably fixed to the
main body, whereby the main body may be moved up and
down with respect to the carrier by operating the first winch
and/or (optionally) the second winch.

The carrier is preferably movably arranged on the deck
structure, which is connected to and arranged below a drill
floor. In one embodiment, the mousehole apparatus com-
prises a compounded carrier supporting and controlling a
plurality of main bodies.

It is also provided a method of operating one or more
mousehole apparatuses according to the invention on a drill-
ing vessel having a drill floor and a cellar deck arranged a
distance below the drill floor, thus defining a cellar compart-
ment there between, characterized by selectively moving the
main body between a mousehole working position, in which
the main body extends into the cellar compartment, and a
mousehole inactive position, in which the main body is
retracted from the cellar compartment.

In one embodiment, when in the mousehole working posi-
tion, the main body is suspended from a carrier and the
support device is movable within the main body.

In one embodiment, to bring the mousehole to an inactive
position, the support device is locked to the main body, and
movement means activated to retract the main body out of the
cellar compartment.

It is also provided a drilling vessel having a drill floor and
a cellar deck arranged a distance below the drill floor, thus
defining a cellar compartment there between, characterized in
that one or more of the mousehole apparatuses according to
the invention are arranged on a deck structure which is
arranged underneath—and connected to—the drill floor, and
in that the main body is movable between an extended posi-
tion into the cellar compartment, and a retracted position
where the main body is retracted from the cellar compart-
ment.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other characteristics of the invention will be
clear from the following description of a preferential form of
embodiment, given as a non-restrictive example, with refer-
ence to the attached drawings wherein:
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FIG. 1 is an elevation view and partly cut-away drawing of
the retractable mousehole according to the invention, in an
unlocked state and suspended from a drill floor;

FIG. 2 is an elevation view and partly cut-away drawing of
a lower portion of the retractable mousehole according to the
invention, in an unlocked state;

FIG. 3 is a similar drawing to that of FIG. 2, but illustrates
a locked state of the mousehole;

FIG. 4 is an elevation view and partly cut-away drawing of
the retractable mousehole according to the invention, in a
locked state and retracted from underneath the drill floor and
extending up above the drill floor;

FIG. 5 illustrates an assembly of two mouseholes accord-
ing to the invention, the mouseholes being in a working mode,
unlocked and extending into the region between the drill floor
deck and a cellar deck;

FIG. 6 is an enlargement of the portion labelled “B” in FI1G.
5; and

FIG. 7 illustrates the same configuration as FIG. 5, but
shows the mouseholes in a locked state and retraced from the
region between the drill floor deck and a cellar deck.

DETAILED DESCRIPTION OF A
PREFERENTIAL EMBODIMENT

FIG. 1 shows an embodiment of the invented mousehole
apparatus installed in deck structure having a drill floor 2. A
deck frame 8 is arranged on skid beams 34 (which in turn are
attached to the deck structure), below the drill floor 2. Sus-
pended by the deck frame is a mousehole tube 14. The mouse-
hole tube extends through an upper guide 6a and a lower
guide 65 in the deck frame, and is suspended via a support
flange or collar 5 on the tube’s upper end which bears against
a region 9 of the deck frame’s upper surface. The mousehole
tube is thus slidably arranged in the deck frame. FIG. 1 shows
the mousehole apparatus in a working position, i.e. hanging
down from the deck frame 8 and extending into the space 38
between the drill floor and the cellar deck 26.

Inside the mouschole tube is an elevating bottom 18 (some-
times referred to as a “rabbit” and per se commonly known in
the art), arranged and furnished with wheels or a synthetic
material 39 so that it may move up and down within the tube.
The elevating bottom 18 comprises a support face 20 for the
drill pipe, and may conveniently also comprise a shock
absorber 40.

A cable sheave 22 is rotatably connected to the elevating
bottom (here: the lower portion) via a pin 23. A cable 16
extends from a winch 10 in the deck frame, down around the
cable sheave 22 and back up to the deck frame where it is
connected to a second winch 12. This second winch 12 is
optional, inasmuch as the cable instead may be connected to
a fixture (not shown) in the deck frame 8. The movement of
the elevating bottom 18 inside the mousehole tube is thus
controlled by the operation of the winch 10 and (optionally)
the second winch 12. This is an arrangement for lifting and
lowering the elevating bottom which per se is well known in
the art. The upper end of the mousehole tube is furnished with
a centralizer 4, and the drill floor comprises an opening 3a
with a removable cover plate 3. The centralizer 4 is designed
to keep any size tubular within the specified range, at the
centre of the mousehole tube.

Optionally, the lower part of the mouschole tube 14 may be
fastened to the cellar deck 26 by mechanical means (not
shown), such as bolts, cables or the like.

Referring additionally to FIG. 2 and FIG. 3 (which are
cut-away close-up views of the lower end of the mousehole
tube, rotated 90° about the longitudinal axis compared to the
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view in FIG. 1), the elevating bottom comprises a through-
hole 25, and the mousehole tube 14 comprises a correspond-
ing through-hole 27. When a locking pin 24 (see FIG. 3) is
inserted through the holes 25, 27, the elevating bottom 18 and
the mousehole tube 14 are effectively interlocked. Although
not shown, it should be understood that other interlocking
means may be equally suitable.

When the elevating bottom 18 and the mousehole tube 14
are interlocked (and, if applicable, the optional fastening
between the mousehole tube and the cellar deck has been
released), and the winch 10 and (optionally) the second winch
12 is (are) operated to reel in the cable 16, the entire mouse-
hole tube 14 is pulled up through the deck frame 8, and thus
retracted away from the cellar deck 26. FIG. 4 illustrates how
the mousehole tube 14 has been pulled in almost entirely; the
drill floor opening 3a is open, and the mousehole tube extends
up above the drill floor 2. In this position, the mousehole tube
is suspended by the cable 16, but an additional support may be
provided by a mechanical interface with the drill floor (not
shown).

FIG. 5 shows two mousehole installed on a drilling vessel.
The mechanical principles and operational methods are simi-
lar to those discussed above (necessary power supply cables,
hydraulics, etc., have been omitted from the drawings, as
these are well known in the art), and it should be understood
that even more mousehole apparatuses may be assembled
together. Reference number 8' denotes a compounded deck
frame or and interconnected deck frames 8.

The deck frame is supported on skid beams 34, which are
connected to the rig structure via bulkheads 37. The deck
frame is movable along the beams by actuation of one or more
skidding cylinders 36. The skid beams 34 may also provide
support for an overhead crane 30 which is used for moving
equipment 32 around on the cellar deck 26, for example into
and out of the moon pool 28.

Thus, FIGS. 5 and 6 show the mousehole apparatus in a
working position, i.e. each tube 14 is suspended by the upper
collar 5 (see FIG. 1), and the elevating bottom (“rabbit™) 18
and the mousehole tube 14 are not interconnected. In this
mode, the mousehole, and the rabbit, are operated in a fashion
which per se is known. The lower end of the mousehole tubes
extend into a well 41 on the cellar deck, this well serving as a
safety receptacle for objects that may fall out of the mouse-
hole. As mentioned above, the lower part of each mousehole
tube 14 is conveniently fastened to the cellar deck 26 (e.g. in
the well 41) by mechanical bolts, cables or the like when the
mousehole apparatus is in the working position.

When the mousehole apparatus is not in use, it may be
retracted away from the cellar deck compartment 38, freeing
up space on the cellar deck and allowing unimpeded move-
ment of the overhead crane. This situation is shown in FIG. 7,
where the rabbit 18 and the mousehole tube 14 have been
interlocked as described above with reference to FIG. 3. Both
mousehole tubes may thus be fully retracted, and equipment
may be moved on the cellar deck.

In the working position (standbuilding mode of operation),
the mousehole apparatus is conveniently controlled from the
driller’s cabin (not shown), assisted by information provided
by instrumentation (not shown) such as electronic load cell on
the cable, proximity sensor for centralizer, position sensor for
winch, and position sensor for skidding cylinder.

The sequence for retracting the mousehole tube(s) may be
summarised as:

1. Skid deck frame 8; 8' to correct position for retraction of
tube(s) 14;

2. Remove drill floor protection cover 35,
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3. Disconnect hydraulic lines (not shown) to the centralizer
4;

4. Close oftf area on drill floor 2 where mousehole opening
(s) 3a is(are);

5. From driller’s cabin, run rabbit 18 to lower position in
tube 14 (For safety reasons, this is an “override” function that
requires a code or a special permit);

6. Interlock rabbit 18 and mousehole tube 14;

7. Activate winch(es) 10 (12) and run “rabbit up” function
in order to retract mousehole tube(s) from cellar deck 26 and
elevate the tube(s) up through opening 3a, guided by upper
and lower guides 6a,b in deck frame;

8. Insert safety pin at drill floor level.

This sequence is reversed when the mousehole apparatus is
to be lowered back into the cellar deck area.

The invention claimed is:

1. A mousehole apparatus, comprising:

a main body configured for holding a drill pipe or similar

elongate element, said main body comprising:

an elongate tubular element having an interaction mem-
ber; and

a support device movably arranged within the elongate
tubular element and being operable to be moved up
and down in the elongate tubular element, the inter-
action member being connected to the support device
for the drill pipe or similar elongate element;

alocking device configured to interlock the support device

and the elongate tubular element; and

acarrier connected to a deck structure and having a support

region adapted for releasable supportive interaction with

an abutment element on the main body, the carrier com-

prising:

guiding devices for the main body; and

amovement device operable to move the main body with
respect to the carrier, said movement device compris-
ing a first winch arranged on the carrier; and a cable
extending from the first winch, via the interaction
member and back to a second winch or a fixture on the
carrier, said movement device being connected to the
interaction member of the main body and being oper-
able to move at least a portion of the main body from
one side below the carrier to an opposite top side of
the carrier,

wherein the support device is releasably fixed to the elon-

gate tubular element via the locking device, and the
elongate tubular element is operable to be moved up and
down with respect to the carrier by operating the move-
ment device.

2. The mousehole apparatus of claim 1, wherein the inter-
action member is a cable sheave.

3. The mousehole apparatus of claim 1, wherein the carrier
is movably arranged on the deck structure, which is connected
to and arranged below a drill floor.
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4. The mousehole apparatus of claim 1, further comprising
a compounded carrier supporting and controlling a plurality
of main bodies.

5. A method of operating one or more mousehole appara-
tuses according to claim 1 on a drilling vessel having a drill
floor and a cellar deck arranged a distance below the drill
floor, thus defining a cellar compartment there between, said
method comprising the step of selectively moving the main
body between a mousehole working position, in which the
main body extends into the cellar compartment, and a mouse-
hole inactive position, in which the main body is retracted
from the cellar compartment.

6. The method of claim 5, further comprising the steps of,
when in the mousehole working position, suspending the
main body from a carrier and ensuring that the support device
is movable within the main body.

7. The method of claim 5, wherein, to bring the mousehole
to an inactive position, further comprising the steps oflocking
the support device to the main body, and activating the move-
ment device to retract the main body out of the cellar com-
partment.

8. A drilling vessel having a drill floor and a cellar deck
arranged a distance below the drill floor, thus defining a cellar
compartment there between, wherein one or more of the
mousehole apparatuses of claim 1 are arranged on a deck
structure which is arranged underneath, and connected to, the
drill floor, and wherein the main body is movable between an
extended position into the cellar compartment, and a retracted
position where the main body is retracted from the cellar
compartment.

9. The mousehole apparatus of claim 2, wherein the carrier
is movably arranged on the deck structure, which is connected
to and arranged below a drill floor.

10. The mousehole apparatus of claim 2, wherein the car-
rier is movably arranged on the deck structure, which is
connected to and arranged below a drill floor.

11. The mousehole apparatus of claim 2, wherein the car-
rier is movably arranged on the deck structure, which is
connected to and arranged below a drill floor.

12. The mousehole apparatus of claim 2, further compris-
ing a compounded carrier supporting and controlling a plu-
rality of main bodies.

13. The mousehole apparatus of claim 2, further compris-
ing a compounded carrier supporting and controlling a plu-
rality of main bodies.

14. The mousehole apparatus of claim 2, further compris-
ing a compounded carrier supporting and controlling a plu-
rality of main bodies.

15. The mousehole apparatus of claim 3, further compris-
ing a compounded carrier supporting and controlling a plu-
rality of main bodies.
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